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Introduction
 CovidSurg international multi-centric cohort study (NCT04323644,
Coronavirus disease 2019 (COVID-19) patients have a high
incidence of gastrointestinal (GI) complications including
ischemia.1 Moreover, the pooled presence of ribonucleic acid (RNA)
from the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) in symptomatic patients was found to be 54% in fecal
samples.2 Little evidence, however, is available on the potential
intra-abdominal presence of the virus. Protective measures to
minimize staff exposure are recommended by surgical societies
worldwide, such as the Society of American Gastrointestinal and
Endoscopic Surgeons and the European Association for Endoscopic
Surgery.3 The need to determine whether SARS-CoV-2 is present in
abdominal fluids or aerosols originating from carbon dioxide
insufflation has been stated. The present study aimed to determine
whether the SARS-CoV-2 was present intraoperatively within the
peritoneal fluid in a series of COVID-19 patients undergoing
emergency abdominal surgery.

Methods

COVID-19 patients undergoing an operative procedure were
included in a prospective database within the framework of the
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French national approval by the CHU Rennes ethical committee on
March 20, 2020, #20.25). All patients had pulmonary involvement
to some extent (Table) and all but one had symptoms. All patients
granted informed consent and were treated with the usual insti-
tutional standard of care.

FromMarch 22, 2020 toMay 21, 2020, a total of 7 patients with a
preoperative diagnosis of COVID-19 infection underwent emer-
gency abdominal surgery for a variety of conditions. Their de-
mographic features and operative details of the study cohort are
summarized in the Table. Peritoneal fluid was sampled intra-
operatively and analyzed at the virology laboratory of the Univer-
sity of Strasbourg (France). Gene amplification was performed via
reverse transcriptase-polymerase chain reaction (RT-PCR), using
the inhouse assay, which targets two regions of the SARS-CoV-2
RNA-dependent RNA polymerase gene according to the technical
guidance of the Institut Pasteur protocol and the World Health
Organization.4 The threshold limit of detection is 10 copies per
reaction.

Results

In five patients, the sample quantity was sufficient for RT-
PCR analysis. Two patients required immediate operative
intervention at admission, recovered well, and were dis-
charged on postoperative day (POD) 4 and POD 3, respectively.
Three patients critically ill from their COVID infection devel-
oped an acute abdomen during hospitalization and, at the
time this report was written, continued treatment in the
intensive care unit. The peritoneal samples were obtained
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both at the beginning and at the end of the operation in three
patients and only at the beginning in two patients. Intraperi-
toneal SARS-CoV-2 infection was not detectable on RT-PCR in
any of these patients.

Discussion

The cell membrane protein angiotensin-converting enzyme 2
is key for receptor-mediated cell entry of SARS-CoV-2. Angio-
tensin-converting enzyme 2 is not only expressed in pneumo-
cytes (type II alveolar cells), but also in the GI tract, notably in
ileal and colonic enterocytes.5 During a COVID-19 infection, the
GI tract could be injured directly via virus entry into enter-
ocytes or indirectly via the host inflammatory response.6 RT-
PCR is the gold standard of testing for acute illness, and, in
the present study, no intraperitoneal contamination/shedding
was observed. Although based on a low number of cases (n ¼
5), the risk of intraperitoneal contamination/shedding of the
virus seems less than might be suspected. Systemic spreading of
the virus from the lungs to the peritoneal cavity was not
detected. Intra-abdominal aerosol production generated from
the peritoneal fluid via carbon dioxide insufflation in laparos-
copy or from smoke generated by cauterization, potentially
spreading the virus to the operating room staff, might be less
common than reported for other viruses. Additional research is
necessary to elucidate the mechanisms of a COVID-
19eassociated pathology in the GI tract to identify potential
preventive treatment options and optimal protective strategies
for operating room personnel.

In conclusion, despite the observation of no intraperitoneal viral
RNA in these 5 patients, caution is required to mitigate any po-
tential infection of the operating room team. Currently, no evidence
points to a decrease in protective measures whether performing
laparoscopy or open abdominal surgery.
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